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The  feasibility  of  simultaneous  immunization  of 
animals  against  anthrax  and  brucellosis  has  been  studied 
In  guinea  pigs  and  aheep*  Complex  vaccination  did  not 
suppress  the  immunobiological  reactions  characteristic 
of  these  Infections,  and  the  thermal  reaction  was  more 
pronounced  than  upon  separate  vaccinations.  Upon  complex 
vaccination,  the  periods  of  appearance,  maximal  develop-^ 
mont,  and  diaappearance  of  the  allergic  and  thermoallergic 
reactions  of  anthrax  and  brucellosis  were  indistinguish¬ 
able  from  those  observed  after  separate  immunizations. 
Simultaneous  injection  of  anthrax  and  brucellosis  anti¬ 
gens  not  only  does  not  suppress  development  of  allergies 
to  she  corresponding  diseases,  but  even  somewhat  stimulates 
these  processes.  Upon  controlled  infection  with  a  lethal 
dose  of  anthrax  culture  months  after  immunization  by 
the  complex  method,  sheep  demonstrated  resistance. 
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COMPLEX  IMMUNIZATION  OF  ANIMALS  AGAINST  ANTHRAX  AND  BRUCELLOSIS 


The  purpose  of  our  research  is  to  study  the  feasibility 
of  a  single  immunization  of  animals  against  anthrax  and 
brucellosis.  The  work  was  carried  out  on  guinea  pigs  and 
sheep.  For  Immunization  of  the  animals  against  anthrax,  an 
alluminum  hydroxide  vaccine  of  the  GNKI  was  used,  and  a 
brucellosis  vaccine  from  strain  19  was  used  against  brucellosis. 

Three  groups  of  guinea  pigs  (about  10  guinea  pigs  in 
each)  were  selected  in  the  experiment.  Animals  of  the  first 
group  were  immunized  against  anthrax;  of  the  Second  group, 
against  brucellosis,  and  of  the  third,  simultaneously  against 
anthrax  and  brucellosis. 

Table  1 

Results  of  Allergic  Reaction 


a.  Group 

b.  Number  of  guinea  pigs 

c.  Vaccine 

d.  Days  of  formation  of 
reaction 

e.  Reacted  positively  (Ii  Hours) 

f.  Control 

g.  Anthrax 


h.  Anthrax  +  brucellosis 

i.  Brucellosis 

j«  13th  day  selected  as  aver¬ 
age  period  in  relation  to 
10th  and  16th  days, 
k.  l^-Oth  day  is  mean  between 
30th  and  14.0th  days 
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The  lnmunobiological  rearrangement  of  the  organisms 
of  the  animals  tested  of  the  first  group  was  confirmed  by 
means  of  establishment  of  an  allergic  semple  with  the  help 
of  anthraxine  by  the  method  of  Shlyakhov,  which  suggests 
the  use  of  anthraxine  for  determination  of  the  intensity  of 
anthrax  immunity  in  people.  The  indicated  allergen  was  in¬ 
jected  subcutaneously  in  a  dose  of  0.1  ml  at  two  times:  10 
and  16  days  after  immunization.  The  reaction  was  re^d  after 
I4.8  hours.  A  reaction  was  considered  to  be  positive  when  a 
diffuse  edematous  tumescence  2x3  cm  in  dimensions  was  ob¬ 
served  in  the  animals  at  the  site  of  injection  of  the  pre¬ 
paration.  In  eight  guinea  pigs  the  allergic  reaction  was 
positive  (Table  1).. 

In  all  of  the  determinations  of  the  possibility  of  an 
effect  of  the  brucellosis  vaccine  on  the  sensitization  of 
the  guinea  pig  organisms  to  anthrax  antigen,  five  guinea 
pigs  from  the  third  group  were  subjected  to  anthraxinlzation 
on  the  13th  day  after  the  combined  immunization.  Four  guinea 
pigs  reacted  positively. 

In  order  to  confirm  the  allergic  state  of  the  animals 
immunized  against  brucellosis  by  the  combined  vaccine  against 
the  two  diseases,  guinea  pigs  of  the  second  group  C30th  and  48th 
days)  and  the  third  (l|.0th  day)  were  studied  by  brucello-hy- 
drolyasate.  Of  the  nine  live  guinea  pigs  remaining  of  the 
second  group,  six  had  a  positive  reaction,  and  out  of  the 
five  animals  of  the  third  group,  four  reacted. 

Since  there  Is  no  single  opinion  on  the  formation  of 
antibodies  during  positive  allergic  reactions,  we  have  also 
studied  indications  of  agglutination  reaction,  in  guinea 
pigs  of  the  second  and  third  groups  (Table  2).  It  has  been 
established  that  on  the  30th  day  after  immunization  a  posi¬ 
tive  reaction  appeared  at  a  titer  of  1:80  In  nine  guinea 
pigs  of  the  second  group  and  on  the  60th  day  in  four,  and 
out  of  10  guinea  pigs  cf  the  third  group  on  the  30th  day 
nine  reacted  and  on  the  60th  day,  three. 

By  bacteriological  research  on  15  guinea  pigs  of  the 
second  and  third  groups  killed  on  the  63rd  day,  a  pure 
Brucella  culture  was  isolated  in  only  one  (from  the  second 
group) . 

The  research  carried  out  indicates  that  simultaneous 
injection  of  guinea  pigs  with  anthrax  and  brucellosis  live 
vaccines  does  not  hinder  the  development  of  immunoblological 
reactions  characteristic  of  anthrax  and  brucellosis. 
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Table  2 

Results  of  Investigation  of  Guinea  Pigs 
for  Agglutination  Reaction 
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a.  Group  d.  Positive  reaction  (2-4+) 

b.  Number  of  guinea  pigs  e.  Maximum  attenuation 

c.  Days  of  investigation 

For  simultaneous  vaccination  the  period  of  appearance 
and  disappearance,  and  also  the  intensity  of  the  allergic 
and  serological  reaction  was  almost  indistinguishable  from 
that  observed  upon  vaccination  of  guinea  pigs  against 
anthrax  and  brucellosis  separately. 

Experiments  in  sheep  were  carried  out  in  1965  at  the 
All  tv  Collective  Farm  in  the  Stepanavan  region.  III4.  sheep 
(3  groups)  were  taken  for  the  experiment.  24  sheep  of  the 
first  group  were  immunized  against  anthrax,  12  of  the 
second  group  were  immunized  against  brucellosis,  and  54 
sheep  of  the  third  group  were  immunized  simultaneously  at 
various  sites  against  both  of  the  indicated  diseases,  24 
sheep  served  as  control.  Data  of  thermal,  thermoallergic, 
allergic,  and  serological  research  served  as  the  criteria 
for  immunobiological  reactivity. 

Hie  research  indicated  that  the  temperature  reaction 
in  the  animals  immunized  by  the  complex  method  does  not 
differ  from  the. reaction  upon  separate  immunization,  and  on 
the  average  even  exceeded  it  by  0.3-0. 4°. 

Multiple  research-  on  the  blood  of  immunized  sheep  of 
the  second  and  third  groups  according  to  agglutination 
reactions  and  complement  fixation  tests  indicated  that 
simultaneous  injection  of  the  animals  with  vaccines  against 
the  two  diseases  does  not  suppress  the  process  of  formation 
of  immunity  against  brucellosis  (Table  3).  In  essence,  a 
difference  was  not  established  in  the  indicators  of  these 
reactions  in  sheep  of  different  groups.  These  data  com¬ 
pletely  refute  the  opinion  of  several  investigators  on 


-3- 


suppression  of  the  immunobiological  reaction  under  the 
Influence  of  anthrax  antigen. 


Table  3 

Indicators  of  Positive  CA  and  CFT  in  Sheep  of  the 
2nd  and  3rd  Groups  (about  12  Animals  in  each) 

In  Five  Investigations 
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a.  Dilution 

b.  First 

c.  Second 

d.  Third 

e.  Fourth 


f.  Fifth 

g.  Agglutination  Reactions 

h.  CFT 

i.  Note:  II  -  Second  Group 

III  -  Third  Group 


The  development  of  brucellosis,*allergic  reaction  was 
studied  in  2I4.  sheep.  According  to  the  results  of  these 
experiments,  out  of  12  sheep  immunized  against  brucellosis, 
during  four  investigations,  11  reacted  positively  to  in¬ 
jection  of  allergen,  whereas  in  the  third  group  all  12 
animals  gave  a  positive  reaction.  This  fact  excludes  a 
negative  effect  of  anthrax  antigen  on  the  regular  develop¬ 
ment  of  brucellosis  allergy. 

The  allergic  reaction  in  immunized  sheep  in  relation 
to  anthrax  vaccine  and  the  effect  on  its  reaction  to 
brucellosis  vaccine  were  studied  according  to  the  method 
of  E.  N.  Shlyakhov  (with  the  help  of  anthraxine).  Experi¬ 
ments  were  carried  out  in  30  sheep.  This  research  indica¬ 
ted  the  absence  of  a  difference  in  intensity  of  the  allergic 
reaction  in  sheep  of  the  second  and  third  groups.  It  was 
noted  that  the  allergic  reaction  begins  at  the  6th  hour,  and 
develops  maximally  after  8-12  hours,  and  is  retained  for 
2I4.  or  more  hours. 


The  results  of  the  thermoallergic  reaction  were  obtained 
by  means  of  intravenous  injection  of  brucellosis  and  anthrax 
vaccines  to  the  corresponding  groups  of  sheep  at  two  times 
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and  by  calculation  of  the  difference  in  temperature  after 
measuring  it  12  times  In  the  course  of  one  day. 

The  data  obtained  indicates  the  absence  of  a  difference 
in  the  indicators  of  temperature  in  sheep  of  the  three  groups. 
Thus*  the  difference  in  temperature  after  injection  of  bru¬ 
cellosis  vaccine  in  sheep  of  the  second  group  according  to 
the  times  consisted  of  1.5  and  1.6°  and  in  sheep  of  the 
third  group  -  1.5  and  1.4°.  After  injection  of  anthrax 
vaccine  in  sheep  of  the  first  group  the  difference  in  tem¬ 
perature  was  1.7  and  1.6°,  and  in  animals  of  the  third  group 
was  1.5  and  1.6°  respectively. 

In  all  of  the  definitive  decisions  on  the  effectiveness 
of  complex  Immunization*  as  a  control  about  four  sheep  from 
the  first  and  third  groups  were  infected  after  5.5  months 
with  two  control  animals.  The  animals  were  infected  twice 
with  a  lethal  dose  of  the  virulant  strain  No.  147  of  anthrax 
culture.  Experimental  sheep  demonstrated  resistance  to  this 
strain.  In  three  sheep  a  brief  increase  in  temperature  was 
noted.  Control  sheep  died  from  anthrax:  one,  on  the  third 
and  the  others*  on  the  fourth  day  after  Infection. 

Conclusions 

1.  Simultaneous  njection  of  liv-.  anthrax  and  brucello¬ 
sis  vaccines  to  guinea  pigs  and  sheep  did  not  suppress  the 
development  of. the  immunobiological  reactions  characteristic 
for  the  indicated  infections. 

2.  After  complex  vaccination*  the  thermal  reaction  in 
animals  was  more  pronounced  than  after  separate  vaccinations. 

3.  Upon  complex  vaccination  the  time  of  appearance* 
maximal  development,  ana  disappearance  of  the  allergic  and 
thermoallergic  reactions  in  anthrax  and  brucellosis  were 
not  distinguishable  from  those  after  separate  immunizations. 

4.  Simultaneous  injection  of  anthrax  and  brucellosis 
antigens  not  only  does  not  suppress  development  of  allergy 
to  the  corresponding  infections*  but  even  somewhat  stimu¬ 
lates  these  processes. 

5.  Sheep  immunized  by  the  complex  method  upon  control 
Infection  with  a  lethal  dose  of  anthrax  culture  after  5.5 
months*  demonstrated  resistance. 
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